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Fig 1. Structure of the deep neural network for the data analysis. Input vectors include age and TRS data on the left and

right PFCs. The output vector is regression to estimate the MMSE score. The hidden layer contains no backward

connections from downstream layers.
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Fig 2. Relationship between MMSE score and age.
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Table 1. Comparison of TRS parameters between normal
subjects and subjects with impaired cognitive function.

Normal Impaired
(iMMSE =24 (lMMSE <29
Left  oxy-Hb I 37.23 I 35.02
deoxy-Hb 17.94 19.22
total-Hb 55.17 54.24
SO2 67.38 64.41
gztllcj;l;ath length 19.02 19.38
gl;tllcj;l;ath length 19.31 19.51




Optical path length

17.97 18.14
(836 nm)

Right oxy-Hb 39.41 35.80
deoxy-Hb 18.73 19.20
total-Hb 58.15 54.99
SOz 67.69 64.90
Optical path length

v P g 19.03 19.00
(761 nm)
Optical path length

v P g 19.35 19.93
(791 nm)
Optical path length

v P g 18.25 18.79

(836 nm)

[DNN 12 L %7 7 A5k ]

A IRIEH L7z DNN & oD SR 22 Bl 78
B (G HELTFH VAR YR—IRTH—v
) K DHBBIRE R & O A 1T o 7o 45 R Fig3
DEHIZ, MMSE 227 24 RiDr 7 AL
MMSE 227 24 LU b7 Z A0 2 53FEIZE W T
I% DNN OFEFN 91.5% DB FE (accuracy) T
RbEv, 20L&, 22OV T NT—H T
ORI LNIZ B R ATRE . 232, BRGERS RO 0 23
V72K 72 % J71E & LT, Leave-one-out A8 75 ME %
PN Tz, OB TFIEIS DV TURIEARRY 72N
AN=NFA—=FTETLTEY T L
IZE VD LUGET D2 RMA KT, 15 EOMH
B H72% TRS DT —H 28T DNN [
W LTV D ATREME S E VY, A EE R L7z
DNN (I =a—nra=y MIOWT 50%D K
oy 77y MRE LI EAEZEA L, WYE A%
BLTWD, 2L, o7 T —2 RSt
KEFICROND KRTIL, ENLSNOT — 2 &5
bETASR LI T D2 LENH 5,

Prediction@accuracy

DeepNeuralNetworkl Random(Forest SVM
(400meuronsE2hiddenayers) (GaussianKernel)

Fig 3. Comparison of classification accuracy by leave-one-
out cross-validation (n=202). The DNN was tuned with 400
neurons in two hidden layers and a 50% dropout rate. The
other machine learning algorithms were launched with

basic hyper parameters, i.e.. 500 trees and five variables
tried at each split for the random forest and 0.1 of sigma 1

of cost |C and for the SVM with Gaussian kernel function.
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Fig 4. Correlation between measured and estimated MMSE
scores (r=0.85. p<0.01).
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